Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.039; wR factor = 0.116; data-to-parameter ratio = 18.7.
The asymmetric unit of the title molecular salt, C 14 H 30 N 2 O 4 2+ ÁSiF 6 2À , contains half of both the anion and the cation, both ions being completed by a crystallographic twofold axis passing through the Si atom. The cation has a cage structure with the ammonium H atoms pointing into the cage. These H atoms are shielded from intermolecular interactions and form only intramolecular contacts. There are short intermolecular C-HÁ Á ÁF interactions in the structure, but no conventional intermolecular hydrogen bonds.
Related literature
For related structures, see: Cos et al. (1982) ; Rehder & Wang (2003) ; Luger et al. (1991) ; Sen Gupta et al. (2011) ; Anderson et al. (2006) ; Braband et al. (2003) ; Llusar et al. (2001) . For discussion of a cryptand as a molecular automatic titrator, see: Alibrandi et al. (2009) . For NMR data, see: Macchioni et al. (2001) ; Christe & Wilson (1990) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ) . Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg & Berndt, 1999) ; software used to prepare material for publication: publCIF (Westrip, 2010) . 4, 7, 13, 4,7,13,18-tetraoxa-1,10-diazabicyclo[8.5.5] icosane. We suspect that WCl 6 , being susceptable to hydrolysis, reacted with water that was present as a contaminant. Compound (I) was obtained by recrystallization of the crude reaction product from acetone. When the same product was recrystalized from methanol, a similar diprotonated cryptand salt with PF 6 -as the anion formed (Sen Gupta et al., 2011) . The solvent used for recystallization was the only difference between the methods to obtain the two different crystals.
This structure was originally solved as a hexafluorophosphate salt, but the P-F bond lengths appeared unusually long and corresponded to typical Si-F rather than P-F bonds. The highest difference peak was close to H-N + , indicating that the occupancy of the H atom was higher than 0.5, which would be required to ensure charge neutrality in a PF 6 -salt. The most negative difference density was observed near the central P atom, showing that in reality there are less electrons there.
Furthermore, refinement of the data with Si gave slightly lower R factors than with P. Though similar long P-F bonds are not unprecedented (Braband et al., 2003; Llusar et al., 2001) , the above observations very strongly suggested that this was a diprotonated SiF 6 2-salt rather than a monoprotonated PF 6 -salt.
The presence of both anions in the reaction product was confirmed by observed and correspond to the SiF 6 2-anion (Christe & Wilson, 1990 ).
SiF 6 2-is assumed to be generated by the formation of HF upon the hydrolysis of PF 6 -and by the consequent reaction of HF with the silica of the glass. A smilar case was reported by Anderson et al. (2006) .
In the crystal of compound (I), the two ammonium hydrogen atoms of the diprotonated cryptand cage are pointing inwards. Cryptands are known to form proton crypts, in which the protons are very efficiently concealed inside a tight molecular cavity. No exception is observed here: the ammonium hydrogen atoms are not involved in intermolecular hydrogen bonding. They only form intramolecular contacts with the oxygen atoms of the cryptand.
Reagents were purchased from Sigma-Aldrich and were used without further purification. Reactions were carried out under inert conditions by Schlenk-line techniques. The metal chloride (WCl 6 , 100 mg, 0.25 mmol) was allowed to stir for a minute in 10 ml toluene and then was reacted with a small excess of of AgPF 6 (381 mg, 1.51 mmol) to give AgCl as a precipitate and 
Refinement
Hydrogen U iso 's were set at 1.2 times the U eq of the heavy atom to which the hydrogen was attached and refined in riding mode. C-H distances were fixed at 0.97 Å and the N-H distance at 0.91 Å.
Figures Fig. 1 . The molecular structure of (I), with atom labels and 50% probability displacement ellipsoids for non-H atoms. The hydrogen atoms attached to the carbons are omitted for clarity. Symmetry codes: (i) -x+1, y, -z+1/2; (ii) -x+2, y, -z+3/2. Symmetry codes: (ii) −x+2, y, −z+3/2; (i) −x+1, y, −z+1/2; (iii) −x+3/2, −y+1/2, z+1/2; (iv) x, −y, z+1/2; (v) x, y, z+1.
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